PRIMARY HEART 4 Early diagnosis of heart tumors is important so they can be removed prior to serious sequelae such as emboli or sudden unexpected death from atrioventricular valvular obstruction. Angiography is the definitive preoperative study, but it possesses some inconvenience, expense, and hazard for the patient. There also have been reports of false negative angiograms in the presence of a left atrial myxoma when the injection was made in the pulmonary artery. 5 Ultrasound first fully opened. The leaflet then tends to Figure 3A shows a photographic recording float toward a closed position, E-F, and of normal anterior mitral leaflet motion. The reopens again following atrial contraction, motion of the anterior leaflet during diastole is Figure  5A shows the echogram from this patient. The principal finding was a mass of echoes posterior to the anterior leaflet of the mitral valve appearing during the latter two thirds of diastole. These echoes originated from the tumor as it passed through the mitral orifice during diastole. The diastolic slope or E-F descent was also abnormally slow because the tumor created an obstruction at the orifice and prevented rapid emptying of the left atrium. Figure 5B shows the postoperative recording. The mass of echoes behind the mitral valve was now absent. The valve motion returned to normal since there was no longer any obstruction to flow through the mitral valve.
This patient, like many with atrial tumors, had an early diastolic sound which was due to tumor motion but at the bedside frequently was confused with an opening snap. Simultaneous recording of the anterior mitral leaflet echo with a phonocardiogram recorded at the apex permitted proper identification of the sound. Figure 6A is a recording from this patient, whereas figure 6B is from a patient with surgically proven mitral stenosis. In both patients the E-F descent of the mitral valve echo was abnormally slow because of delayed emptying of the left atrium and a persistent left atrioventricular diastolic pressure gradient. In figure 6A the obstruction was due to a tumor and in figure 6B a stenotic valve. Echoes from the tumor were not recorded in A because the analogue gate can record only one echo, and the mitral valve was selected. In figure 6B the opening snap occurred at point E of the ultrasound tracing, at the time when the anterior mitral leaflet came to an abrupt halt at the end of its initial opening in diastole. In figure 6A the early diastolic lowfrequency sound (TP), which was caused by tumor motion and probably its sudden cessation of motion, occurred after point E of the ultrasound recording.'0 A "dropout" occurred in the ultrasound tracing at the time of the tumor plop because the mitral valve was deflected out of the analogue gate when the tumor initially passed through the mitral valve.
The second patient with a left atrial myxoma had a cineangiogram and echogram that were almost identical with the first patient's. The preoperative ultrasound tracing ( fig. 7A ) again showed a mass of echoes immediately behind the anterior mitral leaflet during the latter two thirds of diastole. The E-F descent rate was also abnormally slow. In the postoperative tracing ( fig. 7B ), the tumor echoes were absent and the valve motion was normal.
A frame of the cineangiogram and the echogram of the third patient is shown in figure 8 . This patient had a large right atrial myxoma. not be recorded, but instead one noted a mass of echoes which appeared during the latter two thirds of diastole and which presumably arose from the tumor.
Discussion
The ultrasound diagnosis of atrial tumors is based on the fact that whenever the ultrasound beam records the motion of either the anterior leaflet of the mitral or tricuspid valve, the space immediately behind the valve is always the mitral or tricuspid valve funnel. Any structure present in the funnel will interrupt the ultrasound beam and produce echoes. The mitral and tricuspid valve echograms are obtained in exactly the same manner as the routine ultrasound study for valve motion.7 A mitral valve echogram is not difficult to obtain on almost any patient. The tricuspid valve examination is more difficult but can usually be performed successfully by (irculation, Volume XXXIX, May 1969 an experienced examiner. Both studies are quite reproducible.
The technic depends on the tumor passing through the valve orifice sometime during the cardiac cycle. Small tumors or tumors that are not pedunculated may not do this, and thus the echogram would be interpreted as negative. The exact frequency that left atrial tumors pass into the left ventricle is not known, but a fairly high incidence can be assumed from indirect evidence in the literature. In the largest collected series of 45 patients with left atrial myxomata, 91% had pulmonary hypertension or mitral valve murmurs, or both, thought to be due to obstruetion by the tumor.2 Tricuspid obstruction also appears to be common in the reported cases of right atrial myxomata.3 4 The only other patient with a right atrial myxoma at this institution studied with angiography exhibited marked obstruction of the tricuspid orifice.
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Figure 9
Mitral valve echogram showing only mitral stenosis. The gain was increased, resulting in the appearance of multiple diffuse echoes, however, no localized mass of echoes could be reproduced.
This patient was seen before the availability of ultrasound.
Thus, it would appear that a positive echogram should be obtained in a high percentage of patients with atrial myxomata. Being able to detect those tumors which pass through the atrioventricular orifice is especially valuable because it is this obstructive aspect of the tumor which produces the hemodynamic alteration and sudden death. The echogram, of course, is nonspecific and indicates only that a mass is present. Other types of tumors or thrombi would produce a similar mass of echoes if they interrupted the ultrasound beam.
One word of caution in performing this examination. Almost every structure in the heart, including the blood, can produce echoes if the gain control on the ultrasonoscope is high enough. Figure 9 shows the echogram from a patient suspected of having a left atrial 
